H2A-S129A + H2B in TRP1, CEN ** pLP3308
H2A + FLAG-H2B in TRP1, CEN *** Table S3 . Oligonucleotides 
SUPPLEMENTARY METHODS

Immunostaining
As in (26) with the following modifications: the anti-Lys20 dilution was 1:500 and the dilution for the secondary antibody, Texas red-conjugated AffiniPure goat anti-mouse IgG, was 1:100 (Jackson ImmunoResearch Laboratories). The secondary antibody was incubated for 1h at room temperature and the cells were DAPI-stained for 2 minutes. An Axiovert 200M (Carl Zeiss MicroImaging) with a 100 × 1.3 NA objective was used for visualization of the cells. Images were captured with a monochrome Axiocam digital camera (Carl Zeiss MicroImaging) and analyzed using Axiovision software (Carl Zeiss MicroImaging). Figure S1 . Mutant lys20 proteins had similar levels of expression and remained predominantly nuclear.
SUPPLEMENTARY FIGURES
(A) The lys20 mutants had similar levels of expression. The mutants were expressed in a LYS20 LYS21 null strain and grown to log phase. Protein lysates were probed for Lys20 and tubulin as a loading control. Note that the lys20-V399-I418 (lys20-moon) mutant had slightly increased mobility due to loss of 20 amino acids. (B) Lys20 mutants were nuclear. The cellular localization of Lys20 mutants in (A) was evaluated by immunofluorescence. The mutants remained nuclear with the exception of the lys20-K422N control with a mutant NLS. (C) Further dissection of the moonlighting domain of Lys20. The mutants indicated were tested for their ability to synthesize lysine or suppress esa1 in the same assays as those tested in Figure 1D -E. Figure 3F were tested here with probes and primers located 2kb downstream of the break. Figure S3 . Lys20 recruitment to the DSB was not dependent on H2A-S129 phosphorylation.
Strains LPY21643 and 21644 were transformed with lys20-cat. Lys20 recruitment to the DSB was tested as in Figure 3 . Figure S4 . Lys20 protein levels were affected by environmental conditions.
(A) Lys20 levels were unaffected by DNA damage. Lysates of wild-type cells treated with 0.1M Hydroxyurea for 90 minutes were compared to untreated cells. (B) Lys20 expression in wild-type cells was affected by available lysine. The lys+ lane corresponds to cells grown in YPAD, the lys-(DO) lane indicates that the cells were grown in defined medium without lysine. Lys-(AB) means medium containing only the amino acids and nucleotides required by the auxotrophies of the strain tested: adenine, histidine, leucine, uracil and tryptophan. (C) Lys20 expression was increased in sod1Δ strains. SOD1 null strains have increased levels of oxidative stress due to inability to detoxify superoxide (73). (D) Wildtype cells grown to high densities had reduced levels of Lys20. The measured A600 value of the lysates tested is indicated on the top. Lane 1 (0.7) indicates logarithmic phase growth. The blots labeled Lys20 were probed with the mAb 40C4, whereas the blots labeled Lys20, Lys21 were probed with mAb 36C3, which recognizes both proteins. All blots were reprobed for tubulin as a loading control.
